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The LHD operation provides the new issues to-
ward the device controlling systems, not only the 
main device but also the diagnostics devices. The 
key issues will be considered as follows; 
1. Steady-state operation requires the real-time 
controlling and monitoring mechanism for 
each diagnostics device. 
2. High energy plasma and strong magnetic field 
refuse the local operation of the diagnostics 
near the main device, and compel them to be 
manipulated remotely through the network. 
In order to solve those problems, the real-time con-
trolling and monitoring system, which serves the 
functions of manipulating the diagnostics devices 
through the network, has been developed and ex-
amined. It applies the network technologies of 
so-called client -server model, and utilize the "re-
mote procedure call (RPC)" higher-level network-
ing package to realize them without describing for 
the basic layer of networks. 
Such kinds of higher-level packages like RPC are 
often probable to be ported to the different kind of 
operating systems (OS), and they assist the com-
munications with multiple kinds of client machines 
and OS. As a result, we have applied the VxWorks 
real-time OS to server machines because it has fully 
supported the RPC. 
Due to the special conditions for each diagnos-
tics system, its control and monitor system has to 
manipulate lots of different kinds of devices. In or-
der to make the controlling system to be portable 
and easy for upgrading or maintaining, we in-
troduced the object-oriented programming as con-
structing the diagnostics device classes and control 
interface classes like RS-232C, GP-ffi, ADC, DAC, 
DIO, PIO, etc. The programming language is C++. 
Fig. 1 shows a primary element of the diagnos-
tics control system. Such an elementary system 
will be prepared as a set of VME, and connected 
for each diagnostics device for manipulation. Total 
number of elements will be estimated about 201"V30, 
as shown in Fig. 2 . 
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Fig. 1: Elementary VME unit for each kind of LHD 
diagnostics devices; applied VME IfF are 
chosen and installed by the request of each 
diagnostics device. 
Fig. 2: Schematic view of the LHD diagnostics net-
works; the data acquisition system and the 
diagnostics control/monitor system. 
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